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By switching control light alternately to ON and OFF condition the 
transmi ttance of signal light fluctuates and modulation of signal light 
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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain photorespons i veness with enough large 
intensity and good reproducibi I i ty by constituting an optical element of a 
photoresponding composition containing one kind of specified per icondensed 
polycyclic aromatic compound 

SOLUTION: Optical paths of control light and signal light are arranged in 
such a manner that the control light and signal light are independently 
converged to irradiate an optical element and that the area near the focus 
having the highest photon density of each light overlaps each other in the 
optical element. The optical element consists of a photoresponding 
composition containing one kind of per icondensed polycylic aromatic 
compound expressed by formulae I to VIII. In formulae, RN(sup 1) to RN(sup 
6) are independently hydrogen atoms, hydroxyl groups, univalent 
substituents derived from compounds of group IV elements (C, Si, Ge, Sn, 
Pd), RC(sup 1) to RC(sup 48) are hydrogen atoms, compounds of group IV 
elements, compounds of group V elements (N, P, As, Sb, Bi), compounds of 
groups, of groups Vi elements (0, S, Se, Te, Po) or univalent substituents 
derived from group VII elements (F, CI, Br, I), Z(sup 1) to Z(sup 10) are 
residues each of which is bonded to two nitrogen atoms to form a condensed 
heteroring. ? 
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TBI 0 ttiT^g:.!: UT. «rtE3t*3lff '^«E«^3t*« 
[0 0 2 7] ±EBMSSdtT*fc», *S©« 

««i 2E«©^Bjir«^3 1 e$ir#saii. «*«i oe 

^©3t*J1»SaiC*ViT. mE¥flESE«*J:^/*&tt: 

[0 0 2 8] ±EBW*aUKr*fc#. *®©« 
«W1 3E«©SHHC«*3tWlWBE«tt. «3ftfll8*6 
1 2 0!)V»rti*EilO3tftl«HI«K*V>T. WE*W3t 
*i^E*^©*n*no«A4fi«ittE3t*«^ 
£©ftSB8«4^$*-5^®)¥a*WL. ME»fl# 
R*«V»*C£CJ:^T. llWEft»3t*J:tfiWrEfll^ 
o*n^no«j*^t»E3t4)^io<MBI««E 

ixfc«E*^eojw»^©5Mw««d>-r* 

^^©^^i, MEB^toJl^^oSMWJJt^r* 
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CO 0 2 9] ifc. ±aEB«*aStT*fc». *k©» 

i 3 «Dv»-rna»c«o3t«»s«K:*^T. mex^m 

[0 0 3 0] ±E§W4»aTSfc», *H©!* 
3»S 1 5 Ett©^iCtt«3tiNflP£lt 12, 8*6 

1 4 eov»-fn*E«03t«»P*«K:*v>T, WlZ&tfcg- 
ttlW;«*«JBE»T*0, *o, *re*tt©3W**HBfc 

[0 0 3 1] ±E§WSr2^-rS^:Je), *®©ff 
*11 6K«©*9!E«<WfclW««tt, fft&Rl 5 IE 

[0 0 3 2] Sfc. ±I5BW5ra^TSfcse). *H©§f 
1 7 IElL®&£lctt«3ttMWgStt. ffisfcS 8*6 
1 6 OV»-m*E«©3t«»a«K:*v»T. OTEIHOt 

*E3fc3^+ ©i«E3^*tt»fc* £®& b T 
*Wt£«fBfc©fi£3tS. flM3t£*»t£Cfl»r* 

#&*\ ffiH3t^^{Cffi*jiSnfe«ig?:*-r^Ci 

[0 0 3 3] Bt£«ttJEjftMK flW3fc©K*»*, £ 

m-T&m2ti%m-&&mL®, «**©****, « 

[0 0 3 4] JMWlJMbt^JHtLTtt, «*.«. £ 

bx*6. c©m^t>-a-icSLfc»t;#ttffi55t^^s 

[0 0 3 5] *^!IBTfflv»6n*3tJSStt3afilt«l©li. 

»-r***t*J:Cffld*3t©3ta»C"3V>T»4. wtl6 
©&#£•£>•££ bT, #^s!i?£3S£-f3$jffllftfcJ;tf 
«5tt©aa*«CTCl,TWrr*;:£j4»T**. 0J 

*.«. set. ^m.mm<DmL<n? >pfi<t% 

3t*« J F*aii-r*»JI|i3t*«tZffll^e©2Bft 
*a^©llKfcSJ:33t*J^+*£»-rs«3** 



©«HaRsebfc«. jt^js^taiS-rsttflBt^iow 

^©M**W©*Cfc*J:53W*tH&*tt©ia 

[0 0 3 6] *»Wtt. TtSPgg&l^Ay-T^fl- 
tefc*S*J:l«ME©3t«#«t«*tt©3«»*^6 
? I *Uir J: 5 JMtftlW^ft* J:t0tlW«S«Sff ft f s 

Cl<!:£Bfi<j£bTV>-5>*\ d©SW£:Mffc-f-5fc»ca 
gfc. 3<H*FSaair*«»3t*J:C«l^3t©ffiMs 

©tea. -en-fft, ^c^TiiOT$>s. 

[0 0 3 7] *R«©3BWtWft*J:lWM»ffllT 

«. 3t*WR ; F*ejfr*(WflP3t©aii**^< t % 9 0 

%«TlC^S e fc53t^#tti(i^^*©3tK'R^^©fiig 
[0 0 3 8] dCT. *JW3e©«MtCJ;oT«^3t©2i 

a*aw^T32Fiej©3fc*#*?to! b £5 tr*a^. 
fi^e©aii**y>ft< 1 1> 1 0 xeuK** j;^^ 

«ttllj&tt * ©atflWWWi' ©««3 ct tf£ft#&©fM 

*. 3HMi©«be«T5ci*««Bian*. 
[0039] vm&mft9*fc&H\ *mi-zm 
v>5*i*3t*sma. frEois; [1] &v>b [8] 

J3. r^u (per i) J tit, j-7?U>%fe<Dl, 

[0040] snE©it [1] &v>b [8] -msn-s^ 

[004 1] ^UI8^3©f«^-&*©JWMI*fc¥. 
St bT^ 1*60 3 oc^K-rs. -f&fc>5, a 

[1] $ ^ U M^^S^t^-tl (^7*1- 
>-l, 4. 5, 8-T-K5*^-#>«S?-f5 KB» 

m ©**fl»j*Hiij s tat2«c, a [2] TS$ns^ 
u»fi#ii5?«»fl:^* (c i s-*<uy>jiwfc£«) 

©*^J€:0 3 7iHb6lC. SC [3] TgSft-S^'JSt 
■£g>m37&mit&y>) (trans-^'j; >M-ft-&#)) 

©:W*#j£H7fcir>b 1 oc. a [4] T^sns^y 
*&*ae$»*fl:£» wji/>-3, 4, 9, 10- 

fh7AW>S-/-f 5 h'sPHfc) ©A#M£B 1 1 £ 

&ywaftW£®2 0fr^L2 3IC. 3t [6] TSStt 
«^»Jlt^!ll3»S!Efl:**©*»«*H 2 4 b 2 

7c. a [7] ^^ti^^}m^^mm^m±m<r> 

**«€H2 8C. a [8] TaS;h*'<y»##SB3r 

#^t-g-#)©^«ii$:ll2 9i3i^3 0 (C. rt^irb 
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[0042] #fP3iTrte. z.nt><D< i m&£Wf9m 
[0 0 4 3] DW^&iMj] *2?iiTli, S(rlE3W 

[0 0 4 4] ft*. **«T«V>64a*3t«»ttaj*K) 

BftiR3B, -*in»*x>?+-. ^MRtt«ft£«** 

[0 0 4 5] [0ft, #7*fl^V»U:*&RS©3t* 

[0 0 4 6] *58WTfflV»*HtflaT?*5EWIc. #77. 
ttfiinWAttiO? h 'J y ?X#fHl ( 1 ) ** 

(2) *swpfflv»sns^u«^aenR» 
ft*ft*fttttA<»!i*fc»a^«Tr**ct. (3) 

;§•*-* eta*?**. 

[0047] aaeno-T h y y zzunt ut«. «a 

[0 0 4 8] Sfc. tM®7HJ7?XlffitLT 

OjWMItl/Ttt, #Wfl/>. #U (cr-y^kX 

, #U-f>5*>.- #U (4-/?;u- 1 
x» > #UK=^liU5?>. #ytrxjk*;k7-;k 

&k'x;k ^'Jt-^T;^-^ #y&ft:t:x;k # 

rii/Xfju-f^K #y trx^^vVkx-x-'k * 
U \Z=.)V*?)Vtrh>> #'J (N-b*x;k#;w\V- 
;W , #'J (N-bfx;ut!nU K» , #U7^UMi 
*?;k #y 77 y;n?x?;k '#U7i"jn«. #u 

77'jDr:Mj;k tfU^^'J^K/^Mk #'J** 

^wtx^k #y***y;HK7*?;k fly*** 
y;WK>s?;k #u^^i7U;i^v^o^->;k # 
y***y;w*. #y***y;i*75i*, #y**? 

■jnxMJJk #'J7-feh7;PrhK, tf'J^Dy- 
;k *'jifk>t+->l«, # y 7"n 5/ K, 

#>jx?U>fW7*U-K dfJ7fl'>rk7^V 



it) . #y (v?x5=-u>yj3-;> • f77U;k*-# 
*-fMH. 6-t-fDX 6, 6-7-fn> < 12- 
:Mn>. 6, 1 2—jr-i D>, #'J77/17*>&X 
3=-;k #U^^5>«x?;k #yy*?>. *U7n 

;i/-fe;i/D-7s, x?-;Hi;ko-7. ^>s>;kfe;va— 

bb*n*->x3\>H:;kn--7>, t Ko+->7*ntr;i/ 
■fe;H3-7>. 7-fc?;kfe;kn-*, -fe;ka-7s>y 7-fc: 
x-K ■fe;H3-;*MJ7*?V'-K 7^+HliaS (* 

(jgtes+^7K7^;i«+y , J-fe , J» . ^tt»#ux 

>^Un-;W . x#*->»JB (bf7 7x/-;Hg+x 
t!^n;VkKU» . spy? 7x/-;u# 
IB. SXttff. ^75>«fB. *->l/>»K. h;kr> 
ttfi. y77-5>ttJgfc£©«HB. #U (7ir;w? 
;kvy» ££©«*# y->7>. 

-Stlt^l, E7yftfi8l. X?;U^>-fc*X /t-7^ 
*n^>-t?>, A-7;k^-n->^n'\^-y->ifcttKU 

[0 0 4 9] XC. Htl60#aW^Wfc**K:*IE^ 

[0050] ctte><^Mjy77s#&+'\^yiat-&# 

TS7Jfe. ^U«F^ae»«fl:*«i*tM^*^ 
?tS4^J UIE«l/T*> • ^iH»llTS75ffi. -ft 

^ft^-g-fr SJ^^tSii-* d i^T^^. £ t Ji^ffl 6-tXTVi 
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[005 1] [1OT®%ft&&i8J£4l)] *3WTtt. K 

[0 0 5 2] *SWlT#V»*££0T**«RfiDVMJ 
yjrXltflfiK. ( 1 ) «WSflM3«fctf/*fcttE7J«* 

c*v>T«<re**Jia:. (2) *fffl©#*wwstT 

^V»e>n5^cDKfi««tT2ji«*i5ViC<i:. (3) * 
ttA<***fctt3D-f K4MRT?**ii. (4) 3fc* 

[00 5 3] h U y UTtt. 

ft) . 7> : &x7tK, *IWW-MJ9A;k»Sg. 7fcK<t 

*u$a**k, ant. mm. mat, £*. *a;k*;i, 

[0 0 5 4] £fc. 3rtK©*tfr7MJy*XB»£L 
[0 0 5 5] JWWtoWUWWtLTtt. JW&flCtt. 

*9J-)V. x^/-;k -Y7 7*ntr;>7;kJ-;k n 
7s;k7;io-;k v^n^-tJ-y- 

^Un-;k vx5 1 k>yjn-;k yj-fe'J>&£fiD 

7s;k raw v^Dtf;^if©xxx;^, 7th 

£n'\*'lfV>fci:®drh>Jg, v'x^kx— rJk 

7?;kx-x;k ^H*->x^/-;k ih*^; 

-;k 7h*yl^/-^, #;Hfh-;kS<5:CDX— r 

fh7tHD77>, l, 4 1, 

3 -yt^V7>. 7ii:©^ttx-x;i^. y?nn^ 
^nn**A, Efflftfl^Si, 1. 2-7JDDI 
1, 1. 2-K»J^DDi^>, MJ*l/>. r 

D^E*;i/A, =?^U^9>. 5?H-K**X £<!:© 

>±'>> 7xy-;k a-^nn^-7^U>^t*OTT# 
Jfcsftblc^S. n-^>^>. n-'x+i^X n -^7° 
^^n^**>)tt£©JKtt»EKfl5ic3HSr. N, N 
-v^fWMZS K. N, N-v^?;k7-feh75 
h\ 'v*-9'*?;i'*;**y MJ75 K&£©75 K 

-j^i^as. i, 3-^^5 1 ;u-2 --f s.?v*)z?;> 
is.Eommmw&* ^^^;kx;k**->h*&t*®^;p 



iXrJHI, 7irhxK"j;k 7"n tf:fx h ij ;k O 

Od£K«X9M:^4M(. h «J x^UT 5 >. HJx* 
/-;k75>, vx?;k7 5y7;ka-;k 7xu>fc 
t*®75>^. ^D*i», MJ*d;wm, HJ7;u 
*nS&. Rttft xhn^>, 3Si 

fl^S. X;k*7>ft£©^££lV>3;i£:;i*T££. 
[0 0 5 6] JUaeoa&lH:, Sit, ig&©:ggi©t>© 

[0 0 5 7] Zft$<Dim.<D^bVyi7Z$mtp^<y 
»#*jlBf«!Mk**ft*»*fctt3D-f HrfMBta** 

ar-a-cftR©-? h u y ?z.tfnmi&-rzjim. *y « 

>m *^2&X**^&£©^ttT38ftl/fc« 

^■t)-&fei^»I75ffiS:X*-r-5C:i:T, fe|f^*» 

[0 0 5 8] *»9ik:*V»T. Htf. #7 

x, 5^'77s. *HW7Xftt*o3t**mia*^t) 

[0 0 5 9] *JSWT/H»r»6n*>e*3lfffl!)»l8tt. * 

3W<wt«w««o«i*c«i;T. hw. mm. ««, 

7*Dy^tt, Rfttt. H^S«. 
[0 0 6 0] »»K03W3lfFft«*JiH», 
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tt<ifcV>L3*Al*«©^ H U Ufc*K 
JS. EHR> ?UR. <E9*£©Bi*JSrfflW 

[0061] «*.«. jivjsarsw^pa^MJy** 

tmjMMffffltt©«6\ *?h^S (WJPP4-9 
9 6 0 9^&?g) *M#fc*IIVvrt>SItfcViUW»R 

[0 0 6 2] «R. 7*n>?7l*, Rtttt. ¥Rtttt» BS 

*t^f-r >ytfe*>u 72 ->a > • -f >i?x7 -> 3 > • 

[0 0 6 3] ^r-fA-ttcoTt^^a. «Atf. #7 
7.** e?-'J-*©»l»lC*«i«#?JR'7 h U yJXtfft 
©JKfHE / v-fcty l»*aB5«*fl:^* SJfflHSfc 
fi^Stffcfe©ft«EULttf». *fctt. ^l^T® 

#flfr7h'Jyir**m©Ra. HfciJ>S:/y 7*— A 

[0 0 6 4] ±EOJ:3KUT^]5!tLfc77"f A-ttO 

[0 0 6 5] *»BS©3£JWra. Wttf. *K±fc 

^*bfc*o+K:«t»s^*v h u v v xtm©K» 

^««iaVi7hiJy*X8ST r^^yHj ft»dt 

[0 0 6 6] *3SWTI4» *re*W»fc*J:tfWKfl»3fc 
ft**Stf*fc»©«JWR, *J:tX/*fc«, «E3t 
©1IWE3fcJt*ttMJ»» £S3£ L fc«. 9HR L T 
i»<flMft3t»E©35, t&IE&£g6B£«fctf/£*:tt 



Cfc*&^£HMBfi©3fcWF£JBV»S - t*»T* 
•6. 

[0 0 6 7] [3t*fe;M *$»h;:*sv»t. *friS^# 

[0 0 6 8] *f!BjTMV^n^^-k;H4, JH*©# 

[0 0 6 9] **9BTfflV»6n*Jt»-fe^O»ftf4^« 
[0 0 7 0] 3t*is^©i1«»»i. *5MB©3fc*WS 

■©*u*c*i;t. *«. aw«w, pjtttt. 

tt, E^ftl*, HAttR. fc£©^tt©S>©**fflv>6ft 
[0 0 7 1] 3t¥"fe;HZ)|*«&<i:te. T&fc$, 

SEHBiftfrWKtt. 0J*«. Slflt. JM. *^ 

#*. na«. ¥Rtttt. E^tttt, H^tt^, £iu> 

[0 0 7 2] 3t*-fc«'©»fifc6J:tWHtt, TE©S# 

*. 

[0 0 7 3] (1) ±K©J;-5!WWBBft&J:tf|*aR» 
[0 0 7 4] (2) ^#14m^lC»UTT®ttTab 

[0075] ( 3 ) **ritr 5^fifc»-© 

[0076] (4) nm^mm^m^ 
mmik\zfreE?z><t£®) tKfetz z\t\z£? rgit? 

[0 0 7 7] ±ESfr©-5^. 7tj£Stefflj£#1© 

tWF*©«HrtCHD*»T**itfAV>. 

[0 0 7 8] 

[«9!©jB(t©»IH iaiilc*o't*^BJ©IIM 

[0 0 7 9] QtOB^tt 1 ) H 3 1 iCti^H^S©^ 
*W«H©«B««fiW<w*ftTVJ*. d©J:5a3t*« 
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C0080] ucx-, mw&x? & im a»«kt©* 

(CHa)jC 




Tmztiz^vmi&mj^mfc&to (2, 9-5? 

(2, 5-S?- t e r t -7>;P7x:z;W 7>h5 

[2. 1, 9-def : 6, 5, 1 0 -d' e' f ' ] 

5?-fV*y'J>-l, 3, 8, l0-xh5*» 

[ft 17] 

O C(CH3)3 



C93 



C(CH3)3 



: 13. 0 0mg*J:tf#U^^^UA«'<>5?^: 1 
9 8 7. 0mg£ff-7tKn77>: 2 0 0mlCg 
»U * : 1000ml *^#g^^6Jn^.T«ftiS 
b£Jt® (^Ult^aBWJWt^ft t9] *itWU 

[9] fciOWJV-Ofiatt** 1 0"5p a*«©j@ 
SXST. 4 01CT2BIB»j||*«W", 

tz. ZZ>B3i2 Omg&T,?-!' FA'5X (2 5mmx 7 
6mmxf3l. 15 0mm) i3ilX*A*-7J7X (1 
8mmx l 8mmxJP£0. 1 5 0mm) ©[Sid**, 
X£Tl 5 OtCfflfcU 2ttO«7XR*JEt-rs^ 

A-#77,WK*U*#s*a8fS*fl:£tt [9] /#U 
(Mi? 5 0 Mm) *ffc£Lfc. ft*, OjmS 

^mmt^m [9] oskb. mm6*mi*m 

[9] ft^*/#UT-«^«0«*&l. 1 8<hLT 
fhJITStv 1. 00xi0-2mol/lT*5. 
[0 0 8 1] K±«!)J:3Cl/Tflsj*l/*je83t*«?CD 

»7tC0ttfi (5 1 4. 5nm)T?l. 8%, ^^©K 
ft (7 8 0 nm) T9 3%T&ofc. 

[0082] i3i \z®mz&i*i-tz>*?£wv>ytmw£ 

-3, yt»^-4, ¥1615, 3tfi£S6. 

>X7. mmyt&m?s. %ytu>X9, &gg^Mig 

7-f^-2 0. «D 1 9. 3t»fflSl 2 2, 

fei^yD^a-71 0 0^5l^cEtl5. Z.ti<b<D 

3t©3tll2. *3tl/>X7, J®^Uf 

8, S7tl^>X9. £«fctf. ttt43M?2Bi7-f^-2 
0 tt. 0 3 1 ©«MKj£T*^©3ttt»afc*5IJfiT 

*-3. ->+y*-4. ¥S5&&5, fccktf&S 1 9 tt 
fc5C*i;TRI**t>0T*»5, Sfc. 3fc*WSl 1* 
<fctf2 2, nxa-:/! 0 Ott, **?803t 



(WW* SIQEf « fc & C tt*38c v » *9£*flW ©ftfF * 
Wt5fcJ60i?SSitUT. 4SBCJ5i;T«V»6n 
■5. 

[0 0 8 3] jfcc. a* stfawts 

[0 0 8 4] *WP3fc®3t* 1 !C«W-+f-gg/iMlC 
tt»««©*«4<fttC*i;TMMJR*n*. u— tf- 

7;W>A'X1/- tf- (3!g2£fi4 5 
7. 9&HU5 14. 5nm) , 'N'J'JA-^V- 
+f- (6 3 3 nm) ft£«DS5#U— !f— . ;Hf-V— !f 
-^Nd : YAGI/- tf-ftt*©H<*k— tf-. fi^k 
-if-. sNlflsU-tf-ft£4»3tK:{)UB-r*J:t*«T 

> b#£ttTttfc < #3 b- u > H3fc*«flT$"* c: 1 1> 
T*<5. Sfc. V— tf-SS, 3Bt^-f*-K, 

[0085] *mM<ommj]feT%m2ftz>ytfc ! && 
iMft*-&t»*wat3n. #v>e>*i5. ht. «^3t© 

3HH2 tl/T¥»»l'— tf- <5BfiKfi7 8 0 nm. 3 
•BtSltirt 6 mW, tf- JJBB&WK&tt} 8mm©^7 
Xh'-A) . «W3t©3t«liUT7;i'^>^U— tf 
- mffl8L&Sl4. 5nm. tilram^Wt- 

a) . &£tf$ft<D^&&im!tofr$i&z>Bmyt¥m 

[0 0 8 6] ND7^;^-3i^-fL, : fe^STtt7a:V» 
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[0 0 8 7] ->Y>y*-4te> WfP3tfcl/T»»BSV' 

[0 0 8 8] ^ry^-^^GUBTS*^ -tO^St 
LT«£&©fc©£^T5;i<>:;0*T#. «*.«. 

(AO) *-g#©ft3!jii&£ffl 

[0089] c©*jbb»c*v»t. * 

*w©3ie«iw*off« mw%v> 

[0 0 9 0] XtttUSl l*itf2 2tt. *3HH03 I £' 
*TT*0, &fflSSg#©j£#^*fflf(?bT®li?FjIiRL 
[0 0 9 1] liljfBtfcaJS 1 1 fc«fctf 2 2 ©gftfl^te 
[0 0 9 2] 7tS^-S6 fl&iait^^+SfiSUT 

polyps. 7-<n\,*ftih&mirz z. tffx 
[0 0 9 3] *#l/>X7te, «*t*il«WWtlC* 



[oo9 4] z.<Dmsmw^\tmtv>X7 thx. « 

¥4 0fg. fil62B8l5mm, HngO. 6 5ffl^g«a# 
[0 0 9 5] g#V>X9«. iR^$nT^^?8^ 

$ T^ssisfe «t is/ £ it antxssasu ts ntzisnyt 

&TligftW>X9 iUT. flAtf. f§$2 0te> HQ 
SCO. 4flDaBWil/>X*ffli>fc. Tfcfc>%. *3ttl/> 
X7 ©&§□&£ Qgytu>xs oHPR^a <-rs c 

S2 2 ic3t^ro*'L«©^Aft$-a-T^wic§ansc 
m . 

[0 0 9 6] ttft«Raii7-r;^-2 0tt.-H3 1© 

bT^fc«^i^j^©g^ l ed^ft^ l e© 

[0 0 9 7] tt4©*ft*«<Wtt#JfP3¥t*^MW-S 

[0098] i3i ©fflMtofcTrfflviettsakfta&a 

»7 -f 20i LTtt. iWWtwaUHWROJt*^ 

C t ©T # -5 J: 5 ^KfiS«Sj§7 w 
tltf, ^©^©^©^afflT-S^t^T^i). ^J^. 

[0 0 9 9] et±©«t'5^:fllfifc®R^efiJt*H3 l©3t 

T ; 57t*©ND7-<;^-3^aigb, ^-efwawt* 

[0 10 0] J|iaBWI5CJ:oT^MBSftfclW»3t»- 
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* 6, 8 CA»T*lWWt©3H««IWJM 

t)5dt*r5IlilC^. d©§S«&Tte. ND7-f;V 
*-3CJ;-3T. DH'3WW?8'\Alfr**W3tO/t 
7-£0. 5mWftVib2 5mW©ggfflTlllgiL)t. 
[0101] ¥2il&5T#S>l • fiJtafifcftMWJttt. 

3$7W 2 0 {cioTjSW^n-S. 
[0 10 2] 3fcK2jfeSawaft&«^tcWtlf--A 

x 9 *±c«feffiw?jffii7 w 2 o £gs ufca. 

§2 2CTgttS*l3. 

[0103] 0 3i <DK¥mwzm^T*mi(Dytym 

JjfeZW&U 03 2fcJ:tfH 3 3K3RTJ:3&aHMt 
3Efl:*ffliLfc. 0 3 2*J:tfH3 3C£V>T, 1 1 1 
fitffcffifg 1 1 ©gft«^> 2 2 2 2 2 3 Hftfc 
U92 2©g#«^T<&5. #&fcti§S2 2©gft«^2 
2 2<D'&t>tlZ>m&t2 2 3©&5tt5«£©itWa. 

[0104] 031 a&ffiEglC^TiajKM^iHi 1 

S#M'>TS^ft©3t££2.2 2#gg$ns. 
i|JUlCl£-A«j&»«/h£tt*ttlI («*R) 

^8©S7 l eu>X9irj£v^ 0t©aa*» ekst 
^wmttttmnym^ 2 3jWBKsn*. 

[0 10 5] ^©J;5*3t«»3Wti;*tW)lOB«iK^ 
V»Ttt**HPiT*0, aft. (WW 

[0 10 6] luT. H— ©3mTTOSft£MWt£ 
8**WttttTJJE©J:5»SSMftStt*4S. *3tW>X 



[0 10 7] 0 3 lCD3WHS««BV»T*5Hl03ttt» 
TJft^SIMU. BB3 2*J:tfia3 3CarJ:-5ft3t!l* 

[0 10 8] *r, fflifftWftk'-Aiffi^Cttk*- 

a^*. Ba^sff 8rta5*fciiat*oH-««Tii 

fcttfcT. 3tR 1 fefitfT U ->+ >y 9- 4 Lfdi 

G-cttJtattBS 2 2 < 4 Efcn z. t zwm i> 

[0 10 9] ft*. tfJfctf-AfflfcHMi <*£R) 

feitXS^l^>X9®r^ (d 7 8+d 89 ) £aj£Lfc£ 

jraBm*?8©(M*3W*#focfMftu «ayt*« 

?8t«3tl'>X7 0E«*«fl:S#. ^-©ttS&TiK 

[0 110] *t*WE»Fb*flai3t**f 8e«l3t 
U->X7flJ»Ctftabfc*&{Ct3^x^5. d©ig£ 
©. *SWt0*»l 1 1 C»T*flra3t0jfc«K»2 2 

2 $0 3 2 IC^T. 

[0 111] ->iry^-44Hi;fc^Tft»WI£03til 
ltjWTU Sfc^T. BIHti K£V>T#S 2 L 
3fc¥*^ 8 ^flWftfeJBItT* t, #&fcb8 2 2 ©fl« 

[0 1 12] Bf£!|t 2 C*ViT->^y^-4*§3StU. 
3lHW8rt«0!)fi^3&«e»LTV»*OtPI-O3t» 
^$«£«K3K • IB9fr*£3tlfttiiS2 2 ©ffi^^tt 

[0 113] ^F^S t 3 C*5HT->^-y^-45rffli;, 3t 

8 ^mimytmM z ±«> -g. i^^aas 2 2 ©^ 

<mffl\t fc. 
[0 114] B#M t 4 (Ci5HTxY-y^-4$^itU, 
t 5 IC^^TSU-Si. 3t*tiJS2 2©<t 
^^teW^Ad^U^I/B^M^U ^HTV-^ 
A^^HSUfe. 

[o 1 1 5] mm 1 6 c*v»T#*2*i«rT*fcjH* 

ffiS2 2©tli73(S<&Tb. V^C'sR-afc. 
[0 116] ^V^T. l»IE«AFb*«a3W*3ll^ 8© 
aBtl/^XSflCttllLfca^C^VJTifi^*. c©a 
-&©. (WfP3tflD«Wl 1 lK:#TS«^©Jfrg2£^2 
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2 3 £0 3 3 \Z7X-f. 

[0117] isrv?-4zmttcVin-eiii>myt<DytM 

[0 118] K^t2 C£V>T->-vy*-4£gB;ftU 
'sflWfcMOE • HW-r* £#tfcffil§ 2 2 ©«^8£« 
JLjiHt©^#^:*1"5;£fa©^^W3*ifc. 11 

[0 1 1 9] «*« ts lC*5V>T->^^^-4 5rHi;. 3t 
^«I/<N/Dfr6W<>M/A~.&!)§b£:. il©gfl:©j£ 

[0 1 2 0] B»*i t4 C*V»T5/irv$'-4*BftttU 

[o 1 2 1] 1 6 e*v>T3tB2 sa»rr*t3t* 

tBS2 2©tttfjttfln : U W^UC^Mofc. 
[0 12 2] £U*£»*£. BtM3t^3H i 8'V MfP 
3 2 ifcttH 3 3 © 1 1 1 ICSTi^ftK^TS: 

3fcffl3t^ft*=*-lxT*T3fctMiiS2 2 OftflEM 
«@ 3 2 © 2 2 2 ££ttB 3 3 © 2 2 3 (C^TiofC. 
S«©ft^©l5«klc#Jfc LT »IfflWC*fl: L 
fc. $iJW^©5t?tS©itMSfclS»r^t'iO 
«^3t©3®$:*JffllTSC:t, ta:t)-B3tT)taWIPr 

[0 12 3] ft*, (W»03tOWiKC»*T««<BtO 
3ta*©»t©S»i, 1IWE©3tlWH»2 2<DmjlW< 
;VA, B*J:tfC4flIV»TifclcjQi3ft**AT P* 
{£%] *&tt, A, C*J:rXD*flV»T*ce«S*l* 
<S AT' [JUffiX] 

[Si] AT =100 [ (A-B) / (A-C) ] 
AT' =100 [ (D-A) / (A-C) ] 
C ± o TEft W C JtttT * £ <!: #T * * . uuT, At* 

©#&ffifg2 2©ffl?jW<;k B^AOfDttfll^tfclld 
IP3ttPII»lCjfB»Ufc«*©3t*ia»2 2©tttoW< 
;k C \t<mytaXM 2 4JWT UfcttlS©3t*ttl» 2 2 

©aiTjU'wefc*. 

[0 12 4] ±©flK:l3V>T. MWyt<n*Mrt r 7-&2 

©[6]^t^#s$is^fetc5. «^3tME*««^-rs 

|Sj£©j£#©*£3AT©g;*:<iit;£8 7%, JLfrtt©© 
^sagWflttoT^ftsro/fcSw^SAT* ©g^ctt 

«3 9%T&ofc. 



[0 12 5] ±K©«fc3Ci|3Gfclf-A€EjMft/h£fc*ffi 
■ <«fc£Fe) tBB!3W*f 8©ttllB8«*«**i 
tlrioT. «^©3^#©IrIS*2MES-S. flHtft 
©^*»J©!IKA«lfcI>-r*^lft. Jt^-r^^lRl 

[0126] z.o^fs.ytfcg&itn&czmffizm^ 

t*tt*3fc!l*#tf©«fl:®W£6fr-afc. 
H3l©»BK*V»T, »tl'>;C9ft*3tl'>X7© 
■□ft <*ldt»*©«£ , tt0. 6 5) J:rjt>**ftB. 
□ft («*tf0. 7 5) ©fcOCjBEU &r>19£SX 
0*VU 3t*WU*2 2©«t)Olc3t!ME»*3«je» (H 

34) genu iawe»«?8fcaiiU3t^awt©r 

^TSr^£U->X9T§^ • «OUS*TWIEatHflE»* 
WJt»©SBt«3 1 <*3M«4mni)-?\?Jt3tf. ft 
^Jt3 l 6S^»f®©? l e^S^#2riiSbfe. WEIS**BB 
3 5, 3 6 ££#3 7\Ztk?. uCT, 3tlME^*W8 
SB. H3 4CiRf£'3C, g#gB3 1 (*$)*& 4 m 
m) IC# UT1 1 mm©3S-©X U y h 3 2 . jR 
-©X'J y hOft^ft, -Tftfc%0 3 4fc*V>Tj£X 
#5,&Y©IrJ£C. iH2 5 Mm©fg— ©XD y h 3 3£ 
-3£iKflnSMBl3-&T. 2 &©X U y btW?& 1 mmx 

2 5 ymWfe^^fflS^iljlL-fc^©^*, MIES© 

-©X U v h 3 3 ©^SljSSt-^e -SfcT. h I/— 5?* 

g©{±5^3*aS-rntfan. H3 5, 3 6*iCX3 7 

sE®^tlfcffi^©7 l et*-A»fMC-S)^T©3 1 e^S^'* 
*w-Tt)© - C*'J. Sttt (7tt*-AB8f^rt©&M) OH 

3 4©^x*»6j*Y©*rtrofl«c»*i/, «*»a3tsi 

[0 12 7] 0 3 5tt. Bffl!3WWF8lC«dlP3t36«X« 

«#©!!**«*<, ^ffllcfi : <tc^v^^p^«^# 
(*i3t;*a rj9>>^#j ) TSS. 
[0 12 8] H3 612. iKSt'-AS^S/hiftS&S 
(«AFc) *MM^^ : ?8©ft^l^>X7lCi£Hfi)f 

©«^ME*«W*T*W*©3t*«2 2 2ftsWK3tl 

<C>8l5»©3t!IK* I S<. «ia-C!)tlME*«i*r*»*K: 

p^iME^iafliaDt**? 8 tj&s (D&mmmzm? 

IK. L&ai-sT. C©»&. «^3ttf-A©+iC>aS^ 
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s. 

[0 12 9] 03 7tt. «Stf-ASjJt*4Nt**<fclI 
(«AFc) SJ8®3t*i^8®gftl/>yC9lCiEVJj3r 

<£ffi^?l£;ifl§*T5fat©3fc&;g2 2 3#g*£ti 
SftfrCSHT. «if^*JJB»L-fc£*©fl«#li-A 

3 5) J:D*<ftt>TV»*. flM#l£-A«f 
W®«M>«©#!MM;. *WP3t?ME*J:a«BH3t^lff 

T*rei*«»W#2 2 3*^te«:*ST3RDffl-rct 

[0 13 0] K±(Z«iW>6, *HW3t©«tt£J:*flM* 
3fc®3fcSM0SBI 0foS&) 14. ft^tf-A Q/fM) m 
IfflW^T. #K*£<g£XV>*£<b5fiR|.5. Lfc 
#t>X. *»H©±B£»ia»K:, 5Btl/>X9©HDR 

s^gss ixwza»&Jto) / < xmtm o & s nx 

S/NJbWL<Kft-3Tl/t5. 

[0131] atKwi] Kffioa [9] tasti*^ 

u &&&m5mmt-&® *m v »r k # u * * * u 

y^4fS*3tt«Wnit (KiP5 0Mm) fcffjfcU 

Sffofc**, MttK <ttfi5 14. 5nm) ©3t£#rig| 
LX%«^ (Kfi7 8 Onm) 03t5M6tt^<»kU 

[0132] oobmb 2 j *m vftmwjjms&zf 



fc t £©« a Fcfc&iiz&vzymM&jizmw 3 0 © 

[0 1-3 3] 

[R2] u 0 = A/ (jt • 5) 

m, Ma&O. 6 5)XSfi5 14. 5nm, b*-Afi 
aimm©(W3fc*«efcl/fc&*©tf-A£x;*h0¥ 
Iwo fi 1 • 6 4 3(im. H«ICbxafi7 8 0 nm, 
fcf-Ait«8mm©«<Wt4«JKl,fci*©lf--A*x 
X h©¥&o> 0 ttO'. 3 6 8 (tm (ei£I§JSf|g#) iff 

[0 13 4] H3 9CjRTJ:5C. flM3W3J:09M«3fc 

±5&l&£X&-5 : 

1) ®Wfttmnyt<D%.m*5.\,>iz¥ft-?<ibr>T. mm 

tt©tt». 0«Atf»rELo2 (¥^r2 ) ©+K:f§^t© 
3¥5£, #M.tt*rliL+i. Lob SfcttL-i (¥«ri : 
ri Sr 2 ) OTia-sTeaW**^. 

2) M««i«^©3Wtorav»lC¥frTra-aT. 
#©#&, #]*.«Kif®Lo2 (¥£r2 ) ©tCMiBfc© 

ri ^r 2 ) *«^oXfeJSTS*&. 

l-i. xsox. mmt^a/t 

K*W®L + i. Loi. *fcttL-|OV»-m*>. «^3tCD 

[0135] si'cDr-^ti. -fisjiux, mmmi 

fflSSlCiJ^X. «3tl^>X7i:LX, ^Q^0. 6 5 
©gfiNBE*f«iU>X£#V>, S^l^>X9i:LX. g9 

□»o. 4<Dm$mmu>x$:mi>K «K^b*-A^« 

tl5^#T. «^©3 l £S&€rS(rMLo2 CBt«8mm) iZ 
HSU. WBL+i. Loi, *fcttL-i (US 1mm) <D 
MfP3t©JtK 0W« «3tl*WoBB 1 +i ifctt t -li 
LX± 1 . 2 mm¥ff#gj Lfe«^C9. • 

XUnoSKl +i*fclil-i*t±0. 6mm 

[oi3 6] r&fc^, «ata*Tfc«^3t*±aw»3t 

0-ttl*ftO«LftOifitt03tF«flE*««%iSfV»flW (t* 
#3 ±5 CilTOW«3t* J:rmC«<W£©3t»d»**i* 
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^± C-& bfc <h *#HE3tJ£;#tt** left 3 £ £ . ffiE 



CO 1 3 7] 
CSl] 



fW$l# (5 14. 5 n m) 
00¥f7»»ffi» I /mm 


(7 8 0 n m) <D 
%%® AT/% 


-1 . 2 


3 1 


-O. 0 


5 9 


-0. 0 


8 0 


-O. 3 


8 4 


0. 0 


8 7 


+ 0. 3 


8 4 


+ 0.6 


7 9 


+ 0.9 


S 1 


+ 1.2 


3 2 



dtJBfflft 3)031 i 3 fcSSMJgSS 

1 03fc*«WHlC*v»T. H3S»<i 1 CfcttSWSoft 
8 oftfc 0 c, rt^S#m@<QW4HE;i' 8 0 
0$&tt8 1 0C««O3ll06*ttliriE***«UTfflv» 
SJ&S-KOHTKTCStiJiTa. &43, H3 1©«k3fc 

<wk. nets, ¥nai*. E^^fc^^-t:;!^ 
[oi3 8] hht, ft&MMmm£aft¥-t)m&i 

^.«E(TO<fc^M©l)(0tS5. (l)ft¥#7* 
Sfcl55^7XSS-fe;U8 0 0 (04 0). 
[0 13 9] (2) 2&©«#77.*;*^— tf-*J:tf 

»l/fc«fi!tO»iH0t*-fe^8 10 (04 1). 

[0 14 0] H4 0C*ri5.3tet*j5f5^SfcttS3K 
^7XS-fe;i^8 0 0 HtA# • fctifffitf?* 8 0 1 fcitf 
8 0 2. 8 0 343,fctf 8 o 4, j£S 

#57. 8 0 5 icioT. tttt3tti3M£JE&ft&ft&8 0 
8 4»J*Lfct>0T?**. l/mEJfctf? 

^f^^ittfflTftit**!?*. iHBOtf^XflHSflSfc: 

SHir-SfcWCHu #?x»H*e. ASt-ffitt®#7 
X8 0 l£J;tf8 0 2 0¥lBtt*J:CPFff**iMEK:ll 



7frS©AW8 0 6Srili;T5E«Sn-5. ©AO 8 0 7 
fc«Atf#yH7vfl:x^k>tttt (BScST) £#A 

-rSdi. ©AD 8 0 7^7XlDXT^Ji; 

**TS*. 3t**7^Sfct4E3B99^«-fe;i'8 0 0 
*«**Rft*. itWIBIlT K 'J y 9 7M 

UK. SDR, ^d;vt.;1/*>K. 

[0 14 1] 04 0{C^-r^57.S33¥^-fe)U8 0 0 

[0 14 2] 04 lK3RTJ:3iWiaSBW*te;i<8 1 0 
»i. «R3tt««t»S«**a8 1 8*RWfcX"<~* 



-8 14£2&©«#©Att 'ftMWflvXS 1 3&<fc 
#8 1 Z.tlZJ&rty*>8 1 2££tf8 1 

6«MxTB3efr8 1 l£«ktf8 1 7T&^> H«*S? 
^8 2 4 ££#8 2 5 C*5> (S^iTf) fcJBV»TBS 
T3fc©T<&5. B£#8 1 7lC&D#ttfc#A^8 2 
2 ££#8 2 3tt. B£tt8 1 7KRttfc#AIL8 2 
1. rfAAy*>8 1 QiZ&VftmXRS 2 0, &I^T 
Alt • iiiHWflyX 8 1 5 KRttfc»AJL8 1 9 Kill; 

v , cne. ©^Asss^ii i,T*tt©3t*#tt»* 

¥3£3iE»a58 1 8^N»A-r«Ci*«Tr**. 3fe*SB8 1 
8©JP$. Tftfc-£. «*Wfc*J:tf/SfcttlllW£a* 
It CAW l/fc t #3tf&#ttm%+ ££JST£#S&g 

«, aiPjox^— y— 8 1 8©jp*Kj:t>T»3tsn 

*. 8 14. Alt • ttJOTW?* 8 1 3 

#8 1 5, iA/t»;^>8 1 2£J;tf 8 1 5. fcitf, 
B£#8 1 l£«ttf8 1 7tt. -r^T®tt©3tJ^«ttffi 
«*CfiMW*OTr. «tt©T h U y ^XtWOJftB 
tt. SStt. *J:tf/*;fcHMM6ttE»*.*tf 
KT**<M!38«**. *&WlCte, X^~tJ— 8 14© 

>. Wl^A. ->Un>=fA, X5^>- T'Otri^ 

>ft SO 7 y I»S^MMWll:«V^n5. 
Alt • m&WtfyX 8 1 3 ££#8 l 5il/Ttt* 53S 
#?;*©Hb&>. *j*tf-7r-f7, V~91i=7X, -frWr 

wev m; y ? 

*. =fA/Sy*>8 1 2£±tf 8 1 6©*«il/Ttt, 
BS#8 1 l*ilX8 1 7teXx>k 

[0143] «t. straws tvx. mwtfegms. 
f&ywmm (SBAftL&»£©fts&fi) inoo tf m 

Cfc4J:3CH«;*tt£5£;tf5*SH*;i'8 0 OicMC 

©a [9] Tr«an*^uiift*jibf»)!Wbfr«©s?^ 

□D^^>tS (Ml. 0 0X1 0-2mo 1/1)4 
^©3BWHfcHJ«fti UT3fe*lxfcfc©W»fc«£ 

^ k ;i^*h 4 e ciR-r. n <nyt&m=? 8 ©sHuim* 

5fc0SUfc(5l4. 5nm) TO. 0 6%, «##©» 
5(7 8 0 nm) T9 3%T£>^>£. 
[0144] Z.(D i mm=F 8 (WRS3t¥-fc;W 8 0 0) 
Sg^tt 1 0«6&nffi^M0S« (0 3 1) left 

«&■ OtjtFc) £JW£¥X-f 8©tt«MR*£*. 
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-rfc^s, «^©tt« 2 £ut**w mm 

$57 8 0nm, ifig!5EStB7j 6 mW. k'- Ag^&© 
i£giiQ8mm©#7Xt:'-A) 4. WffllftO^jR 1 <h L 
T7;U=f>#*l'--!f- (aHHfc*5 14. 5nm, 1 
mmffl^'jXt-.A) *. W&tWsXT ±\s"ZQ»2 0 
«, HDftO. 4©HS^ffl^>XS:. §^l/>X9i: 

tT«»io«. nn&o. zvmmmsmvyx*. 

dgg) £B£L£££» Jt**?8 £ LT©3t4Hr;i>8 

ooi*3ti/>X7©aai*»ka*. pj-©#s&tik 

S$nfc$iJffli^i3iUW^©^ffiStSMa^-tr 
[0 14 5] *J#3t©A#t/t7-6mW©<i:^. 

x. jt*tt©«^t!ME««t»r*ifli*©«»©**a 

AT* ©S^ffl«3 3%T*^^. ft*, MK%©ftj& 

fis &eptm ow£&'&mM<n?jtimm tea 

*W#©/V7-*1 0mW«fcDfe**<-r*i, ftJ 
«P3t©«j«filIlC*t»T. «fl© d p ^ ^ >^**g| 
45&*fc. J«H©S»fiMi»T«BB«Kfii*fc». 
^•fe;PrtS|5©E77±#«@«)TS?»T*oS:. *&. ftf 

[0146] [Jt^J 2 ] fiys©£»Cgo*< itftlUI 
*ff 3- 1 3 7 8 8 4^^ #^BB 

6 3 -2 3 1 4 2 4^S. feitm^BS 6 4 - 7 3 3 
2 6^4MB©EifilCffiv», 04 2 lc«g£ijVf J;3ft8! 

fi£©gfi4fflVK 3t«Wfttt*fc. T&fcS, ^S&Sl 
cm©535B»«-fcn/2 7K«0 1 9 *aLfcflMW£© 

3t3t2*>6©¥aMM^— Sf— 3t (»*7 8 0 nm) ftSS 

r*«<we©3tgs*»c. «*tiat3sr**w*»s«i 

04 2©^S^(C*HT. *^e©^iSl (&S5 1 
4. 5nm) . N D 7 3 , v-fry^-4. ¥S 
jg^o, *5itX. ^ttUSl 1 ©&»43«ktftt««fUe 
^ffilSfctt3©^-iH«T$^. ftfe, KfiSRS 
jg 7 4 ;k*- 2 0 \mm-t)V 2 7^6StSLL/T< 
3t*%tWB*2 2lcA«T*©*B< , %>©T*0. USS 
»«l*fctt3-C , ffiV»fc©in*©'b©*fflV»'6i:i*« 

[0 14 7] €«tLT»4jlJBEJ«3iW*CimE©a 

[9] T«sn*^'j«^*ae»aifl:*«*M^. y 

^DD^^>»3Bt»«-fe;U2 7ic^«LTKI»l/fc. 

fiSJC^UTIi. mS©fflit, f?5:t)$l©S^S3© 
*&©JtK5l 0 0ymlC»LTl 0 OfiWJt^fil c 

m-c&zz.tmnL, %Mmm3 ©«-§•© 1 o o^-© 
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lcoigg (1. OOxi 0-4 m o 1/1) lcffc£L v SS 

i-aT. ft^MI? 0»K-fe;U2 7) ^TJH+zmffltn 
5mWS:V»U2 5mWO«BBTMfflU (W 

6. IOT3t©/V7-fe^KUTfc#fctB»2 2'sAtt 
T *«^£©!ME»a± < Wc I, ft <h v> 5 6ft 
fc. -TftfoS. iHffllJtO^-SO. 5mWftV>L2 5 
mWWggfflTlliSi LfcPS 0 Ttt. 042 ©gg«j£ • g 

coi48] mtmrnti ®4 3\z\t&$mMM<Dft 

M!WillO*EII«fifcWRSftTVJ*. JLCDiSftT^g 

mo* jtfrat*. 043 c«a*-r s «t 5 

3R^80tflC. 7 3tiMW3. T-f^n? 

[0 14 9] 3t»l*itf2. ND7-fM-3. ->i- 

3tamsi i*j:^2 2. mM%&m?s> 

KffiS?a@7>f;^-2 0, 43<ktfc*-->n;*:3— 7*1 
0 OCt3V»Tf3SB5S8!£l (03 1) tH«Ot)CD*P3 

[0 15 0] H4 3C«rJ:5ftE«"e^-f^n-fy^ 

H4 3©EgK;feV>Tte. ^-f 2*n-f 2 IB 
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